SIRT1 Regulates the Inflammatory Response of Vascular Adventitial Fibroblasts through Autophagy and Related Signaling Pathway.
Autophagy is a lysosomal degradation pathway that is essential for cellular survival, differentiation, and homeostasis. Sirtuin 1 (SIRT1), a NAD+-dependent deacetylase, plays a pivotal role in modulation of autophagy. Recent studies found that autophagy was involved in the regulation of inflammatory response. In this study, we aimed to determine the effect of SIRT1 on autophagy and inflammation, and whether autophagy can regulate the inflammatory response in vascular adventitial fibroblasts (VAFs). Cell autophagy was evaluated by fluorescence microscope and transmission electron microscopy. The expression of protein and mRNA were determined by Western blot analysis and real time-PCR. The production of cytokine was detected by ELISA. TNF-α induced autophagy and increased SIRT1 expression in VAFs. SIRT1 activator resveratrol enhanced TNF-α-induced VAF autophagy. In contrast, SIRT1 knockdown attenuated VAF autophagy. Both the Akt inhibitor MK2206 and mTOR inhibitor rapamycin further increased TNF-α-induced VAF autophagy. Furthermore, SIRT1 knockdown increased Akt phosphorylation and inhibited the autophagy in VAFs. However, MK2206 attenuated the effect of SIRT1 knockdown on VAF autophagy. In addition, ingenuity pathway analysis showed that there is a relationship between cell autophagy and inflammation. We found that SIRT1 knockdown increased the expression of NLRP3 and interleukin (IL)-6 and promoted the production of IL-1β in VAFs. Further study showed that autophagy activation decreased the expression of NLRP3 and IL-6 and inhibited the production of IL-1β, whereas autophagy inhibition increased the inflammatory response of VAFs. More importantly, our study showed that autophagy was involved in the degradation of NLRP3 through the autophagy-lysosome pathway. SIRT1 not only regulates VAF autophagy through the Akt/mTOR signaling pathway but also suppresses the inflammatory response of VAFs through autophagy.